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(57) ABSTRACT

A solid catalyst component for the polymerization of olefins,
made from or contaiming Mg, 11 and an electron donor of
formula (I)
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where independently, Z is a bridging group, the R* groups,
equal to or different from each other, are hydrogen or a
C,-C,, hydrocarbon radicals, m 1s a number satisiying the
valences of Z and n is an integer ranging from 1 to 10, R’
and R* are selected from C,-C,. hydrocarbon groups,
optionally containing a heteroatom selected from halogen, P,
S, N, O; and R” group, is hydrogen or R* groups.

15 Claims, No Drawings



US 10,221,256 B2

1

CATALYST COMPONENTS FOR THE
POLYMERIZATION OF OLEFINS

This application 1s the U.S. National Phase of PCT
International Application PCT/EP2016/061078, filed May
18, 2016, claiming benefit of priority to European Patent
Application No. 15168208.5, filed May 19, 2013, the con-
tents of which are incorporated herein by reference in its
entirety.

FIELD OF THE INVENTION

In general, the present disclosure relates to the field of
chemistry. More specifically, the present disclosure relates to
polymer chemistry. In particular, the present disclosure
relates to catalyst components for the polymerization of
olefins made from or containing a Mg dihalide based support

on which are supported T1 atoms and an electron donor
compound containing an ester and a carbamate substituent.
The present disclosure further relates to the catalysts
obtained from the components and to their use 1 processes
for the polymerization of olefins.

BACKGROUND OF THE INVENTION

Concerning the polymerization of propylene, Ziegler-
Natta catalysts can be made form or containing a solid
catalyst component, constituted by a magnesium dihalide on
which are supported a titanium compound and an internal
clectron donor compound, used in combination with an
Al-alkyl compound. When higher crystallinity of the poly-
mer 1s desired, an external donor can be used to obtain
higher 1sotacticity. Esters of phthalic acid can be used as
internal donors 1n catalyst preparations. The phthalates are
used as 1nternal donors in combination with alkylalkoxysi-
lanes as external donor.

The use of this catalyst system has raised health concerns
with the use of phthalates.

SUMMARY OF THE INVENTION

In a general embodiment, the present disclosure provides
a class of donors containing both a carbamate and ester
substituent within a specific structure dertved from an amino
alcohol, for preparing a catalyst system useful 1n the polym-
erization of olefins.

In a general embodiment, the present disclosure provides
a catalyst component for the polymerization of olefins, made
from or containing Mg, T1 and an electron donor of formula

(D)

(D

where independently, Z 1s selected from C, S1, Ge, O, N, S
or P with the proviso that the atoms O, S, and N are not
directly linked to either the ester oxygen or the carbamic
nitrogen of the formula (I), the R* groups, equal to or
different from each other, are hydrogen or a C,-C,, hydro-
carbon radicals, optionally containing a heteroatom selected
from halogen, P, S, N, O and 51, which can be fused together
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2

to form one or more cycles, m 1s a number satistying the
valences of Z and n is an integer ranging from 1 to 10, R’
and R* are selected from C,-C,; hydrocarbon groups,
optionally containing a heteroatom selected from halogen, P,
S, N, O; and R> group is hydrogen or R* groups.

DETAILED DESCRIPTION OF TH.
INVENTION

(1]

In some embodiments, Z 1s selected from the group
consisting of C and Si1. In some embodiments, Z 1s carbon.
In some embodiments, the ester oxygen and/or the carbamic
nitrogen of formula (I) are exclusively linked directly to C
or Si.

In some embodiments, the (ZR_ %) group of formula (I)
can be selected from the group consisting of aliphatic,
alicyclic and aromatic bivalent radicals, optionally substi-
tuted with C,-C, ; hydrocarbon groups and/or with heteroa-
toms selected from halogen, P, S, N, O and Si, in which n
ranges from 1 to 6 atoms, alternatively from 1 to 4.

In some embodiments, the (ZR_~) group is an aliphatic
or alicyclic bridging group i which n ranges from 1-6
carbon atoms. In some embodiments, the bridging groups
are selected from the groups consisting of methyliden,
cthane-1,2-diyl, butane-2,3-diyl, pentane-2,4-diyl, 2,2-di-
1sobutylpropane-1,3-diyl, cyclohexane-1,2-diyl, and cyclo-
pentane-1,2-diyl. In some embodiments, the bridging group
1s pentane-2,4-diyl.

In some embodiments, the bridging group 1s based on
cyclic aromatic groups which through the carbon ring atoms
can link the two oxygen of formula (I). In some embodi-
ments, the bridging groups are phenyl groups, optionally
substituted with halogens or C,-C,, alkyl radicals, bridging
the oxygen atoms in position 1,2 or 1,3 or 1,4 and the
naphthalene groups, optionally substituted bridging the oxy-
gen groups in position 1,2 or 2,3 or 1,8.

In some embodiments, internal donor structures have
tformula (II) below

(1)

R® R> R!
>: ()
R’ O
RS N—R’
O
/
R* O

In some embodiments, the formula (II) structures have at
least two of the R°-R’ groups are different from hydrogen.
In some embodiments, the aromatic ring of formula (II) 1s
substituted 1n position 3, 5 and/or 6. In some embodiments,
R>-R*® groups are selected from C,-C. alkyl groups. In some
embodiments, substitution 1n position 3 and/or 6 1s with a
primary alkyl group and 1n position 4 and/or 5 with a tertiary
alkyl group. In some embodiments, the substitution 1n
position 3 and/or 6 1s with a methyl. In some embodiments,
the substitution in position 4 and/or 5 1s with a tert-butyl.

In some embodiments, the aromatic bridging groups are
selected from the group consisting of 1,2-phenylene,
3-methyl-1,2-phenylene, 4-chloro-1,2-phenylene, 4-(tert-
butyl)-1,2-phenylene, 3,6-dimethyl-1,2-phenylene, 3,5-dim-
cthyl-1,2-phenylene, 3-(tert-butyl)-3-methyl-1,2-phenylene,
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and 3,5-dusopropyl-1,2-phenylene. In some embodiments,
the aromatic bridging group 1s 3-(tert-butyl)-3-methyl-1,2-
phenylene.

In some embodiments and 1n the formulae (I) and (I1I), the
R' groups are independently selected from C,-C,. alkyl
groups, C.-C,, aryl groups, C;-C, cycloalkyl groups, and
C.-C, . arylalkyl or alkylaryl groups; the same applies to R*
groups 1n formula (I) which can additionally be hydrogen. In

some embodiments, the R' groups are aryl or alkylaryl
groups. In some embodiments, the R' groups are phenyl
groups. In some embodiments, the R' groups are phenyl
groups substituted with halogen and/or C,-C; alkyl groups.

In some embodiments, the R® group is independently
selected from hydrogen or C,-C,, alkyl groups. In some
embodiments, the R> group is hydrogen or C,-C. alkyl
groups. In some embodiments, the R” group is methyl.

In some embodiments, the R* group is selected from
C,-C,, alkyl groups. In some embodiments, the R* group is
selected from C, -C; alkyl groups. In some embodiments, the
R* group is ethyl.

In some embodiments, the electron donor has the formula
(111)

(I11)

O O
)J\ R )J\
Rl /T\;L B

in which R' groups are phenyl groups optionally substituted
with halogen and/or C,-C. alkyl groups, R’ is hydrogen or
C,-C,,, hydrocarbon group, and R* is a C,-C,, alkyl group.
In some embodiments, R> is hydrogen or methyl and R” is
a C,-C. alkyl group. In some embodiments, these structures
are 1n different configurations. In some embodiments, the
structures are present as a mixture ol stereoisomers in
variable proportions. In some embodiments the syn form 1s
predominate form. In some embodiments, the ratio syn/anti
ranges from about 2:1 to about 10:1. In some embodiments,
the ratio syn/anti ranges from about 7:1 to about 10:1.

In some embodiments, the final amount of electron donor
compound 1n the solid catalyst component ranges from
about 1 to about 25% by weight, based upon the total weight
of the solid catalyst component, alternatively from about 3
to about 20% by weight.

In some embodiments, formulas (I) are selected from the
group consisting of 4-((butoxycarbonyl)(methyl)amino)pen-
tan-2-yl  3-chlorobenzoate, 4-((butoxycarbonyl)(methyl)
amino)pentan-2-yl 4-chlorobenzoate, 4-((ethoxycarbonyl)
(ethyl)amino)pentan-2-yl 3-chlorobenzoate,
4-((ethoxycarbonyl)(ethyl)amino)pentan-2-yl 4-chloroben-
zoate, 4-((ethoxycarbonyl)(ethyl)amino)pentan-2-yl 4-pro-
pylbenzoate, 4-((ethoxycarbonyl)(ethyl)amino)pentan-2-yl
benzoate, 4-((ethoxycarbonyl)(methyl)amino)-3-methyl-
pentan-2-yl 3-chlorobenzoate, 4-((ethoxycarbonyl)(methyl)
amino )-3-methylpentan-2-yl 4-propylbenzoate, 4-((ethoxy-
carbonyl)(methyl)amino)-3-methylpentan-2-yl ~ benzoate,
4-((ethoxycarbonyl)(methyl )Jamino )pentan-2-yl 3-chlo-
robenzoate, 4-((ethoxycarbonyl)(methyl)amino)pentan-2-yl
3-methyl butanoate, 4-((ethoxycarbonyl)(methyl)amino)
pentan-2-yl 4-chlorobenzoate, 4-((ethoxycarbonyl)(methyl)
amino)pentan-2-yl 4-propylbenzoate, 4-((ethoxycarbonyl)
(methyl)amino)pentan-2-yl acetate, 4-((ethoxycarbonyl)
(methyl)amino)pentan-2-yl benzoate, 4-((ethoxycarbonyl)
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(methyl)amino)pentan-2-yl pivalate, 4-((ethoxycarbonyl)

amino)pentan-2-yl 3-chlorobenzoate, 4-((ethoxycarbonyl)
amino)pentan-2-yl 4-chlorobenzoate, 4-((ethoxycarbonyl)
amino)pentan-2-yl 4-propylbenzoate, 4-((ethoxycarbonyl)

amino)pentan-2-yl benzoate, 4-((methoxycarbonyl)(methyl)
amino)pentan-2-yl  benzoate, 4-(benzyl(ethoxycarbonyl)
amino)pentan-2-yl 3-chlorobenzoate, 4-(benzyl
(ethoxycarbonyl)amino )pentan-2-vyl 4-chlorobenzoate,
4-(benzyl(ethoxycarbonyl)amino)pentan-2-yl 4-propylben-
zoate, 4-(benzyl(ethoxycarbonyl)amino)pentan-2-yl benzo-
ate, 4-(methyl(propoxycarbonyl)amino)pentan-2-yl 4-pro-
pylbenzoate, (9-(({ethoxycarbonyl)(methyl)amino)methyl)-
9H-fluoren-9-yl )methyl 3-chlorobenzoate, (9-
(((ethoxycarbonyl)(methyl)amino )methyl)-9H-fluoren-9-yl)
methyl 4-chlorobenzoate, (9-(((ethoxycarbonyl)(methyl)
amino)methyl)-9H-tfluoren-9-yl)methyl 4-propylbenzoate,
(9-(((ethoxycarbonyl))(methyl )Jamino )methyl)-9H-fluoren-
9-yvl)methyl benzoate, 2-(((ethoxycarbonyl)(methyl)amino)
methyl)-2-1sobutyl-4-methylpentyl benzoate, 2-(((ethoxy-
carbonyl)(methyl)amino)methyl)-2-1sopropyl-3-
methylbutyl 4-propylbenzoate, 2-(((ethoxycarbonyl)
(methyl)amino)methyl)-2-1sopropyl-3-methylhexyl
3-chlorobenzoate, 2-(((ethoxycarbonyl )(methyl )Jamino)
methyl)-2-1sopropyl-5-methylhexyl 4-propylbenzoate,
2-({(ethoxycarbonyl)(methyl)amino )methyl)phenyl 4-chlo-
robenzoate,  2-(((ethoxycarbonyl)(methyl)amino)methyl)
phenyl 4-propvlbenzoate, 2-(((ethoxycarbonyl)(methyl)
amino)methyl)phenyl benzoate, 2-(1-((ethoxycarbonyl)
(methyl)amino)ethyl)phenyl 4-chlorobenzoate,
3-((ethoxycarbonyl))(methyl )Jamino)-2,2-dimethylpropyl
3-chlorobenzoate, 3-((ethoxycarbonyl)(methyl)amino)-2,2-
dimethylpropyl  4-propylbenzoate, 3-((ethoxycarbonyl)
(methyl)amino)-2,2-dimethylpropyl benzoate, 3-((ethoxy-
carbonyl)(methyl)amino )propyl 3-chlorobenzoate,
3-((ethoxycarbonyl)(methyl)Jamino )propyl 4-chlorobenzo-
ate, 3-((ethoxycarbonyl)(methyl)amino )propyl 4-propylben-
zoate, 3-((ethoxycarbonyl)(methyl)amino)propyl benzoate,
4-(tert-butyl)-2-(1-((ethoxycarbonyl)(methyl)amino )ethyl)-
6-methylphenyl 4-propylbenzoate, 2-((ethoxycarbonyl)
(methyl)amino)-1,2-diphenylethyl 4-propylbenzoate,
2-((ethoxycarbonyl)(methyl)amino)ethyl 4-propylbenzoate,
2-((ethoxycarbonyl )(methyl)amino )ethyl benzoate,
2-((ethoxycarbonyl)(methyl)amino)propyl 4-propylbenzo-
ate, 3-({((ethoxycarbonyl)(methyl)amino)methyl)-2-1sopro-
pyl-4-methylpentyl 4-propylbenzoate, 3-((ethoxycarbonyl)
(ethyl)amino)butan-2-yl 4-propylbenzoate,
4-((ethoxycarbonyl)(methyl Jamino)-2,5-dimethylhexan-3-
yl 4-propylbenzoate, 4-((ethoxycarbonyl)amino)-2,5-dim-
cthylhexan-3-yl  4-propylbenzoate, 2-((ethoxycarbonyl)
(ethyl)amino)phenyl 3-chlorobenzoate, 2-((ethoxycarbonyl)
(ethyl)amino)phenyl 4-chlorobenzoate, 2-((ethoxycarbonyl)
(ethyl)amino)phenyl 4-propylbenzoate, 2-((ethoxycarbonyl)
(ethyl)amino)phenyl acetate, 2-((ethoxycarbonyl)(ethyl)
amino)phenyl benzoate, 2-((ethoxycarbonyl)(ethyl)amino)
phenyl pivalate, 2-((ethoxycarbonyl)(methyl)amino)phenyl
3-chlorobenzoate, 2-((ethoxycarbonyl)(methyl)amino)phe-
nyl 4-chlorobenzoate, 2-({(ethoxycarbonyl)(methyl)amino)
phenyl 4-propvlbenzoate, 2-((ethoxycarbonyl)(methyl)
amino)phenyl acetate, 2-((ethoxycarbonyl)(methyl)amino)
phenyl benzoate, 2-((ethoxycarbonyl)(methyl)amino )phenyl
pivalate, 2-((ethoxycarbonyl)amino)phenyl 3-chlorobenzo-
ate, 2-((ethoxycarbonyl)amino)phenyl 4-chlorobenzoate,
2-((ethoxycarbonyl )Jamino )phenyl 4-propylbenzoate,
2-((ethoxycarbonyl))amino )phenyl acetate, 2-((ethoxycarbo-
nyl)amino)phenyl benzoate, 2-((ethoxycarbonyl)amino)
phenyl pivalate, 2-((ethoxycarbonyl)(ethyl)amino)-6-meth-
ylphenyl 3-chlorobenzoate, 2-((ethoxycarbonyl)(ethyl)
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amino )-6-methylphenyl 4-chlorobenzoate,
2-((ethoxycarbonyl)(ethyl Jamino)-6-methylphenyl 4-propy-
Ibenzoate, 2-((ethoxycarbonyl)(ethyl)amino)-6-methylphe-
nyl acetate, 2-((ethoxycarbonyl)(ethyl )Jamino )-6-methylphe-
nyl benzoate, 2-((ethoxycarbonyl)(ethyl)amino)-6-
methylphenyl pivalate, 2-((ethoxycarbonyl )(methyl)amino)-
6-methylphenyl 3-chlorobenzoate, 2-((ethoxycarbonyl)
(methyl)amino)-6-methylphenyl 4-chlorobenzoate,
2-((ethoxycarbonyl)(methyl )Jamino )-6-methylphenyl 4-pro-
pylbenzoate, 2-((ethoxycarbonyl)(methyl)amino)-6-methyl-
phenyl acetate, 2-((ethoxycarbonyl)(methyl)amino)-6-meth-
ylphenyl benzoate, 2-((ethoxycarbonyl)(methyl)amino)-6-
methylphenyl  pivalate, 2-((ethoxycarbonyl)amino)-6-
methylphenyl  3-chlorobenzoate,  2-((ethoxycarbonyl)
amino )-6-methylphenyl 4-chlorobenzoate,
2-((ethoxycarbonyl)amino )-6-methylphenyl 4-propylbenzo-
ate, 2-((ethoxycarbonyl)amino)-6-methylphenyl acetate,
2-((ethoxycarbonyl)amino )-6-methylphenyl benzoate,
2-((ethoxycarbonyl)amino )-6-methylphenyl pivalate,
2-((ethoxycarbonyl)(ethyl)amino)-4,6-dimethylphenyl
3-chlorobenzoate, 2-((ethoxycarbonyl)(ethyl )Jamino)-4,6-di-
methylphenyl 4-chlorobenzoate, 2-((ethoxycarbonyl)(ethyl)
amino )-4,6-dimethylphenyl 4-propylbenzoate, 2-((ethoxy-
carbonyl)(ethyl)amino)-4,6-dimethylphenyl acetate,
2-((ethoxycarbonyl)(ethyl)amino)-4,6-dimethylphenyl ben-
zoate, 2-((ethoxycarbonyl)(ethyl)amino)-4,6-dimethylphe-
nyl pivalate, 2-((ethoxycarbonyl)(methyl)amino)-4,6-dim-
cthylphenyl 3-chlorobenzoate, 2-((ethoxycarbonyl)(methyl)
amino )-4,6-dimethylphenyl 4-chlorobenzoate,
2-((ethoxycarbonyl)(methyl )Jamino )-4,6-dimethylphenyl
4-propylbenzoate, 2-((ethoxycarbonyl)(methyl)amino)-4,6-
dimethylphenyl  acetate, 2-((ethoxycarbonyl)(methyl)
amino )-4,6-dimethylphenyl benzoate, 2-((ethoxycarbonyl)
(methyl)amino)-4,6-dimethylphenyl pivalate,
2-((ethoxycarbonyl)amino)-4,6-dimethylphenyl 3-chlo-
robenzoate, 2-((ethoxycarbonyl)amino)-4,6-dimethylphenyl
4-chlorobenzoate, 2-((ethoxycarbonyl)amino)-4,6-dimeth-
ylphenyl 4-propylbenzoate, 2-((ethoxycarbonyl)amino)-4,6-
dimethylphenyl acetate, 2-((ethoxycarbonyl)amino)-4,6-di-
methylphenyl benzoate, 2-((ethoxycarbonyl)amino)-4,6-
dimethylphenyl pivalate, 4-(tert-butyl)-2-((ethoxycarbonyl)
(ethyl)amino)-6-methylphenyl 3-chlorobenzoate, 4-(tert-
butyl)-2-((ethoxycarbonyl)(ethyl)amino )-6-methylphenyl
4-chlorobenzoate, 4-(tert-butyl)-2-((ethoxycarbonyl)(ethyl)
amino )-6-methylphenyl 4-propylbenzoate, 4-(tert-butyl)-2-
((ethoxycarbonyl)(ethyl)amino)-6-methylphenyl  acetate,
4-(tert-butyl)-2-((ethoxycarbonyl)(ethyl Jamino)-6-methyl-
phenyl benzoate, 4-(tert-butyl)-2-((ethoxycarbonyl)(ethyl)
amino )-6-methylphenyl pivalate, 4-(tert-butyl)-2-((ethoxy-
carbonyl)(methyl)amino)-6-methylphenyl
3-chlorobenzoate, 4-(tert-butyl)-2-((ethoxycarbonyl)
(methyl)amino)-6-methylphenyl 4-chlorobenzoate, 4-(tert-
butyl)-2-((ethoxycarbonyl)(methyl)amino)-6-methylphenyl
4-propylbenzoate, 4-(tert-butyl)-2-((ethoxycarbonyl)
(methyl)amino)-6-methylphenyl acetate, 4-(tert-butyl)-2-
((ethoxycarbonyl)(methyl Jamino)-6-methylphenyl  benzo-
ate,  4-(tert-butyl)-2-((ethoxycarbonyl)(methyl)amino)-6-
methylphenyl pivalate, 4-(tert-butyl)-2-((ethoxycarbonyl)
amino )-6-methylphenyl 3-chlorobenzoate, 4-(tert-butyl)-2-
((ethoxycarbonyl)amino)-6-methylphenyl
4-chlorobenzoate, 4-(tert-butyl)-2-((ethoxycarbonyl)
amino )-6-methylphenyl 4-propylbenzoate, 4-(tert-butyl)-2-
((ethoxycarbonyl)amino)-6-methylphenyl acetate, 4-(tert-
butyl)-2-((ethoxycarbonyl)amino)-6-methylphenyl
benzoate, 4-(tert-butyl)-2-((ethoxycarbonyl)amino)-6-meth-
ylphenyl pivalate, 2-(benzyl(ethoxycarbonyl)amino)-4-
(tert-butyl)-6-methylphenyl 3-chlorobenzoate, 2-(benzyl
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(ethoxycarbonyl)amino)-4-(tert-butyl)-6-methylphenyl
4-chlorobenzoate, 2-(benzyl(ethoxycarbonyl)amino)-4-
(tert-butyl)-6-methylphenyl 4-propylbenzoate, 2-(benzyl
(ethoxycarbonyl)amino)-4-(tert-butyl)-6-methylphenyl ben-
zoate, 4-(tert-butyl)-2-((ethoxycarbonyl)(1sobutyl)amino)-
6-methylphenyl 3-chlorobenzoate, 4-(tert-butyl)-2-
((ethoxycarbonyl)(isobutyl)amino)-6-methylphenyl
4-chlorobenzoate, 4-(tert-butyl)-2-((ethoxycarbonyl )(1sobu-
tyl)amino)-6-methylphenyl 4-propylbenzoate, 4-(tert-bu-
tyl)-2-((ethoxycarbonyl)(isobutyl Jamino )-6-methylphenyl
benzoate, 4-(tert-butyl)-2-((ethoxycarbonyl)(phenyl )
amino)-6-methylphenyl 3-chlorobenzoate, 4-(tert-butyl)-2-
((ethoxycarbonyl)(phenyl)amino)-6-methylphenyl 4-chlo-
robenzoate, 4-(tert-butyl)-2-((ethoxycarbonyl)(phenyl)
amino)-6-methylphenyl 4-propylbenzoate, 4-(tert-butyl)-2-
((ethoxycarbonyl)(phenyl)amino)-6-methylphenyl
benzoate, 4-(tert-butyl)-2-((ethoxycarbonyl)(ethyl)amino)
phenyl 3-chlorobenzoate, 4-(tert-butyl)-2-((ethoxycarbonyl)
(ethyl)amino)phenyl 4-chlorobenzoate, 4-(tert-butyl)-2-
((ethoxycarbonyl)(ethyl)amino)phenyl  4-propylbenzoate,
4-(tert-butyl)-2-((ethoxycarbonyl)(ethyl)amino)phenyl
acetate, 4-(tert-butyl)-2-((ethoxycarbonyl)(ethyl Jamino)
phenyl benzoate, 4-(tert-butyl)-2-((ethoxycarbonyl)(ethyl)
amino)phenyl pivalate, 4-(tert-butyl)-2-((ethoxycarbonyl)
(methyl)amino)phenyl 3-chlorobenzoate, 4-(tert-butyl)-2-
((ethoxycarbonyl)(methyl)amino)phenyl 4-chlorobenzoate,
4-(tert-butyl)-2-((ethoxycarbonyl)(methyl)amino)phenyl
4-propylbenzoate, 4-(tert-butyl)-2-((ethoxycarbonyl)
(methyl)amino)phenyl acetate, 4-(tert-butyl)-2-({ethoxycar-
bonyl)(methyl)amino)phenyl benzoate, 4-(tert-butyl)-2-
((ethoxycarbonyl)(methyl)amino)phenyl pivalate, 4-(tert-
butyl)-2-((ethoxycarbonyl)amino)phenyl 3-chlorobenzoate,
4-(tert-butyl)-2-((ethoxycarbonyl)amino )phenyl 4-chlo-
robenzoate, 4-(tert-butyl)-2-((ethoxycarbonyl)amino )phenyl
4-propylbenzoate, 4-(tert-butyl)-2-((ethoxycarbonyl))amino)
phenyl acetate, 4-(tert-butyl)-2-((ethoxycarbonyl)amino)
phenyl benzoate, 4-(tert-butyl)-2-({ethoxycarbonyl)amino)
phenyl pivalate, 1-((ethoxycarbonyl)amino )naphthalen-2-yl
benzoate, 2-((ethoxycarbonyl)(methyl)amino naphthalen-1-
yl 3-chlorobenzoate, 2-((ethoxycarbonyl)(methyl)amino)
naphthalen-1-yl  4-chlorobenzoate, 2-((ethoxycarbonyl)
(methyl)amino)naphthalen-1-yl 4-propylbenzoate,
2-((ethoxycarbonyl)(methyl)Jamino )naphthalen-1-yl benzo-
ate, 2-((ethoxycarbonyl)amino)naphthalen-1-yl  3-chlo-
robenzoate, 2-((ethoxycarbonyl Jamino )naphthalen-1-yl
4-chlorobenzoate, 2-((ethoxycarbonyl)amino )naphthalen-1-
yl 4-propylbenzoate, 2-((ethoxycarbonyl)amino)naphtha-
len-1-yl benzoate, 3-((ethoxycarbonyl)(methyl)amino )naph-
thalen-2-yl 4-chlorobenzoate, 3-({ethoxycarbonyl)amino)
naphthalen-2-yl  4-chlorobenzoate, 3-((ethoxycarbonyl)
amino)naphthalen-2-yl ~ benzoate,  8-((ethoxycarbonyl)
(methyl)amino)naphthalen-1-yl 4-propylbenzoate,
8-((ethoxycarbonyl)amino naphthalen-1-yl 4-chlorobenzo-
ate, 8-((ethoxycarbonyl)amino)naphthalen-1-yl benzoate,
4-((ethoxycarbonyl)(propyl)amino)pentan-2-yl  4-methyl-
benzoate, 4-(butyl(ethoxycarbonyl)amino)pentan-2-yl ben-
zoate, 4-(butyl(ethoxycarbonyl)amino)pentan-2-yl 4-meth-
ylbenzoate, 4-(butyl(ethoxycarbonyl)amino)pentan-2-yl
4-chlorobenzoate, 4-(butyl(ethoxycarbonyl)amino)pentan-
2-yl 4-fluorobenzoate, 4-((ethoxycarbonyl)(4-fluorophenyl)
amino)pentan-2-yl 4-propylbenzoate, and 4-(butyl(ethoxy-
carbonyl)amino)pentan-2-yl 3-methylbutanoate.

In some embodiments, the formula (I) and (I1I) compounds
are prepared by reacting an aminoalcohol HO-A-NRH with
a chloroformate. Then the monocarbamate-monoalcohol 1s
reacted with an acyl chloride. Both steps are carried out in
presence of a base.
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In some embodiments and 1n the solid catalyst component
of the disclosure, the amount of T1 atoms 1s higher than about
2.5% wit, alternatively higher than about 3.0% with respect
to the total weight of the catalyst component.

The catalyst components of the disclosure are made from
or contain, 1 addition to the electron donors, Ti, Mg and
halogen. In some embodiments, the catalyst components are
made from or contain a titanium compound, having at least
a Ti-halogen bond and the electron donor compounds sup-
ported on a Mg halide. In some embodiments, the magne-
stum halide 1s MgCl, 1n active form.

In some embodiments, the titanium compounds used in
the catalyst component of the present disclosure are TiCl,
and TiCl,. In some embodiments, the titanium compounds
are T1-haloalcoholates of formula Ti(OR),,_ X, where m 1s
the valence of titanium, v 1s a number between 1 and m-1,
X 1s halogen and R 1s a hydrocarbon radical having from 1
to 10 carbon atoms.

In some embodiments, the preparation of the solid cata-
lyst component includes a reaction between magnesium
alcoholates or chloroalcoholates and an excess of TiCl, 1n
the presence of the electron donor compounds at a tempera-
ture of about 80 to 120° C. In some embodiments, the
chloroalcoholates are prepared according to U.S. Pat. No.
4,220,554, incorporated herein by reference.

In some embodiments, the solid catalyst component 1s
prepared by reacting a titanium compound of formula
11(OR),,_, X, where m 1s the valence of titantum and y 1s a
number between 1 and m, with a magnesium chloride
deriving from an adduct of formula MgCl,.pROH, where p
1s a number between about 0.1 and about 6, alternatively
from about 2 to about 3.5, and R 1s a hydrocarbon radical
having 1-18 carbon atoms. In some embodiments, the tita-
nium compound 1s T1Cl,, In some embodiments, the adduct
1s prepared in spherical form by mixing alcohol and mag-
nesium chloride 1n the presence of an inert hydrocarbon
immiscible with the adduct, operating under stirring condi-
tions at the melting temperature of the adduct (100-130° C.).
Then, the emulsion 1s quickly quenched, thereby causing the
solidification of the adduct 1n form of spherical particles. In

some embodiments, the spherical adducts prepared are as
disclosed 1n U.S. Pat. Nos. 4,399,054 and 4,469,648, both
incorporated herein by reference. The adduct can be directly
reacted with Ti compound or subjected to thermal controlled
dealcoholation (80-130° C.), thereby obtaining an adduct 1n
which the number of moles of alcohol 1s lower than about 3,
alternatively between about 0.1 and about 2.5. In some
embodiments, the reaction with the Ti compound 1s carried
out by suspending the adduct (dealcoholated or as such) 1n
cold TiCl, (about 0° C.); the mixture 1s heated up to 80-130°
C. and kept at this temperature for 0.5-2 hours. The treat-
ment with TiCl, can be carried out one or more times. In
some embodiments, the electron donor compound 1s added
during the treatment with TiCl,. In some embodiments, the
preparation of catalyst components in spherical form occurs

as disclosed in European Patent Application Nos. EP-A-
395083, EP-A-553803, EP-A-553806, and EPA601525 and

Patent Cooperation Treaty Publication No. W0O98/44009,
incorporated herein by reference.

In some embodiments, the solid catalyst components
show a surface area (by B.E.T. method) in the range between
about 20 and about 500 m*/g, alternatively between about 50
and about 400 m*/g, and a total porosity (by B.E.T. method)
higher than about 0.2 cm>/g, alternatively between about 0.2
and about 0.6 cm”/g. In some embodiments, the porosity (Hg
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method) due to pores with radius up to 10.000 A range from
about 0.3 to about 1.5 cm”/g, alternatively from about 0.45
to about 1 cm’/g.

In some embodiments, the solid catalyst component has
an average particle size ranging from about 5 to about 120
um, alternatively from about 10 to about 100 um.

In some embodiments, the electron donor compounds can
be added as such or obtained 1n situ by using an approprate
precursor capable to be transformed into the electron donor
compound.

In some embodiments, the final amount of the electron
donor compound of formula (I) 1s such that the electron
donor’s compound molar ratio with respect to the T1 atoms
1s from about 0.01 to about 2, alternatively from about 0.05
to about 1.5.

In some embodiments, the solid catalyst components are
converted 1nto catalysts for the polymerization of olefins by
reacting the solid catalyst components with organoalumi-
num compounds.

In some embodiments, a catalyst for the polymerization of
olefins CH,—CHR wherein R 1s hydrogen or a hydrocarbyl
radical with 1-12 carbon atoms, 1s provided, which catalyst
1s made from or containing a product obtained by contact-
ng:

(1) a solid catalyst component and
(11) an alkylaluminum compound and optionally,
(111) an external electron donor compound.

In some embodiments, the alkyl-Al compound (11) 1s
selected from the group consisting of trialkyl aluminum
compounds. In some embodiments, the trialkyl aluminum
compound 1s selected from the group consisting of trieth-
ylaluminum, triisobutylaluminum, tri-n-butylaluminum, tri-
n-hexylaluminum, and tri-n-octylaluminum. In some
embodiments, the alkyl-Al compound i1s selected from the
group consisting of alkylaluminum halides, alkylaluminum
hydrides or alkylaluminum sesquichlorides, such as AlEt,Cl
and Al,Et;Cl,, alternatively 1n mixture with trialkylalumi-
nums.

In some embodiments, the external electron-donor com-
pounds are selected from the group consisting of silicon
compounds, ethers, esters, amines, heterocyclic compounds,
and ketones. In some embodiments, the external electron-
donor compound 1s 2,2,6,6-tetramethylpiperidine.

In some embodiments, the external donor compounds are
silicon compounds of formula (R,)_(R4),S1(OR,) ., where a
and b are integers from 0 to 2, ¢ 1s an integer from 1 to 4 and
the sum (a+b+c) 1s 4; R, Ry, and R, are radicals with 1-18
carbon atoms optionally containing heteroatoms. In some
embodiments, the external donor compounds are silicon
compounds 1n which a1s 1, b1s 1, ¢ 1s 2, at least one of R
and R, 1s selected from branched alkyl, cycloalkyl or aryl
groups with 3-10 carbon atoms optionally containing het-
eroatoms and R, 1s a C,-C,, alkyl group. In some embodi-
ments, Ry 1s methyl. In some embodiments, the external
donor compounds are silicon compounds selected from the
group consisting of methylcyclohexyldimethoxysilane (C
donor), diphenyldimethoxysilane, methyl-t-butyldimethox-
ysilane, dicyclopentyldimethoxysilane (D donor), diisopro-
pyldimethoxysilane, (2-ethylpiperidinyl)t-butyldimethox-
ysilane, (2-ethylpiperidinyl)thexyldimethoxysilane, (3,3,3-
tritluoro-n-propyl)(2-ethylpiperidinyl)dimethoxysilane,
methyl(3,3,3-trifluoro-n-propyl )Jdimethoxysilane, and N,N-
diethylaminotriethoxysilane. In some embodiments, the
external donor compounds are silicon compounds 1n which
a1s 0, ¢ 1s 3, R, 1s a branched alkyl or cycloalkyl group,
optionally containing heteroatoms, and Ry 1s methyl. In
some embodiments, the silicon compounds are selected
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from the group consisting of cyclohexyltrimethoxysilane,
t-butyltrimethoxysilane and thexyltrimethoxysilane.

In some embodiments, the electron donor compound (111)
1s used 1n such an amount to give a molar ratio between the
organoaluminum compound and the electron donor com-
pound (111) of from about 0.1 to about 500, alternatively from
about 1 to about 300, alternatively from about 3 to about
100.

In some embodiments, the catalyst components are able to
produce polypropylene with an activity higher than about 40
Kg/gcat, alternatively higher than about 50 Kg/gcat and a
xylene isolubility at 25° C. higher than about 96%, alter-
natively higher than about 97, alternatively higher than
about 98%. In some embodiments, the polymerization con-
ditions are as set forth 1n the experimental section. In some
embodiments, the catalyst components are with an alumi-
num alkyl compound and an alkyl alkoxysilane.

In some embodiments, a process for the polymerization or
copolymerization of olefins CH,—CHR, wherein R 1s
hydrogen or a hydrocarbyl radical with 1-12 carbon atoms,
carried out 1n the presence of a catalyst, 1s provided, which
catalyst 1s made from or containing a product of a reaction
between:

(1) a solid catalyst component;

(11) an alkylaluminum compound and,

(111) optionally an electron-donor compound (external
donor).

In some embodiments, the polymerization process 1s
carried out as a slurry polymerization using as diluent an
inert hydrocarbon solvent or as a bulk polymerization using
a liquid monomer as a reaction medium. In some embodi-
ments, the polymerization process 1s carried out 1n gas-phase
operating 1n one or more fluidized or mechanically agitated
bed reactors.

In some embodiments, the polymerization is carried out at
temperature of from about 20 to about 120° C., alternatively
from about 40 to about 80° C. In some embodiments, the
polymerization 1s carried out 1n gas-phase with the operating,
pressure in the range between about 0.5 and about 5 MPa,
alternatively between about 1 and about 4 MPa. In some
embodiments and 1n the bulk polymerization, the operating
pressure ranges between about 1 and about 8 MPa, alterna-
tively between about 1.5 and about 5 MPa.

The following examples are given to illustrate the disclo-
sure without being intended as limiting it.

Characterizations

Determination of X.1.

In a round-bottomed flask provided with a cooler and a
reflux condenser, 2.5 g of polymer and 250 ml of o-xylene
were placed and kept under nitrogen. The mixture was
heated to 135° C. and kept under stirring for about 60
minutes. The final solution was allowed to cool to 25° C.
under continuous stirring, and the insoluble polymer was
then filtered. The filtrate was then evaporated 1n a nitrogen
flow at 140° C. to reach a constant weight. The content of the
xylene-soluble fraction was expressed as a percentage of the
original 2.5 grams and then, by difference, the X.I. %.

Determination of Donors.

The content of electron donor was determined by gas-
chromatography. The solid component was dissolved 1n
acidic water. The solution was extracted with ethyl acetate,
an internal standard was added, and a sample of the organic
phase was analyzed 1n a gas chromatograph, to determine
the amount of donor present at the starting catalyst com-
pound.
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Melt Flow Rate (MFR)
The melt flow rate MIL of the polymer was determined
according to ISO 1133 (230° C., 2.16 Kg).

EXAMPLES

General Procedure for Preparation of the Spherical
Adducts

Procedure for Preparation of the Spherical Adducts A and
B

An 1nitial amount of microspheroidal MgCl,.2.8C,H,OH
was prepared according to the method described 1n Example
2 of Patent Cooperation Treaty Publication No. WQO98/
44009, incorporated herein by reference but operating on
larger scale. This adduct 1s called adduct A. The solid adduct
A was then subjected to thermal dealcoholation at increasing
temperatures from 30 to 130° C. and operating in nitrogen
current until reaching an alcohol content of 1.9 moles per
mol of MgCl,. This partially dealcoholated adduct 1s called
adduct B.

General Procedure for the Polymernization of Propylene

A 4 liter steel autoclave equipped with a stirrer, pressure
gauge, thermometer, catalyst feeding system, monomer
feeding lines and thermostating jacket, was purged with
nitrogen flow at 70° C. for one hour. Then, at 30° C. under
propylene tlow, the autoclave was charged 1n sequence with
75 mL of anhydrous hexane, 0.76 g of AlEt,, the external
clectron donor indicated i Table 1 (if used) and
0.006+0.010 g of solid catalyst component. The autoclave
was closed; subsequently 2.0 NL of hydrogen (1.5 NL 1f C
donor 1s used as ED) were added. Then, under stirring, 1.2
kg of liquid propylene was fed. The temperature was raised
to 70° C. 1 five minutes and the polymerization was carried
out at this temperature for two hours. At the end of the
polymerization, the non-reacted propylene was removed; the
polymer was recovered and dried at 70° C. under vacuum for
three hours. Then the polymer was weighed and fractionated
with o-xylene to determine the amount of the xylene
insoluble (X.1.) fraction.

Donor Synthesis

The internal donors used in the examples 1-12 were
prepared using the following synthetic route:

O O

RNH,, heptane
-
reflux, -H,O
R3
~
NH
o AcOH/NaBH,
T
PN
R R*OCOCI
OH NH NaHCOj3 (aq)
e
CH,Cl,
O
3
R )k R!COCI
OH N OR* L
pyridine
-
CH,Cl,
O O
J\ R )‘k
R 0O >N OR*

see: J. Braz. Chem. Soc.,
Vol. 15, No. 6, 971-975, 2004
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The internal donor used 1n the comparative example 1 was
prepared according to U.S. Published Patent Application No.
US2015/0259448, incorporated herein by reference.

Examples 1-12 and Comp. Ex.1

Preparation of Solid Catalyst Component and Polymer-
1zation

Into a 500 cm® round bottom flask, equipped with

mechanical stirrer, cooler and thermometer, 250 cm” of 10

T1Cl, were introduced at room temperature under nitrogen
atmosphere. After cooling to 0° C., while stirring, the
internal donor of synthetic example 1 and 10.0 g of the
spherical adduct A were sequentially added into the tlask.
The charged internal donor was 1n an amount suflicient to
charge a Mg/donor molar ratio of about 6. The temperature
was raised to 100° C. and maintained for 2 hours. Thereafter,
stirring was stopped, the solid product was allowed to settle
and the supernatant liquid was siphoned off at 100° C. After
the supernatant was removed, additional fresh TiCl, was
added to reach the mnitial liguid volume again. The mixture
was then heated at 120° C. and kept at this temperature for
1 hour. Stirring was stopped again. The solid was allowed to
settle. The supernatant liquid was siphoned off. The solid
was washed with anhydrous hexane six times (6x100 cm”)
in temperature gradient down to 60° C. and one time (100
cm’) at room temperature. The solid was then dried under
vacuum. The solid catalyst components were tested in

polymerization of propylene. The results are listed in
Table 1.
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Example 13

Preparation of Solid Catalyst Component and Polymer-
1zation

Into a 500 cm” round bottom flask, equipped with
mechanical stirrer, cooler and thermometer, 250 cm’ of
T1Cl, were mtroduced at room temperature under nitrogen
atmosphere. After cooling to 0° C., while stirring, 10.0 g of
the spherical adduct B were sequentially added into the
flask. The temperature was raised to 120° C. and maintained
for 1 hour. The internal donor was charged when the internal
temperature reaches 40° C. The charged internal donor was
in an amount suilicient to charge a Mg/donor molar ratio of
about 8. After 1 hour at 120° C. stirring was stopped, the
solid product was allowed to settle and the supernatant
liquid was siphoned off at 120° C. After the supernatant was
removed, additional fresh TiCl, was added to reach the
initial liquid volume again. The mixture was then heated at
120° C. and kept at this temperature for 30 minutes. Stirring
was stopped again. The solid was allowed to settle. The
supernatant liquid was siphoned ofl. After the supernatant
was removed, additional fresh Ti1Cl, was added to reach the
initial liguid volume again. The mixture was then heated at
120° C. and kept at this temperature for 15 minutes. Stirring
was stopped again. The solid was allowed to settle. The

supernatant liquid was siphoned ofl. The solid was washed
four times with anhydrous heptane (4x100 cm?) at 90° C.
and two times with anhydrous iso-hexane (2x100 cm®) at
25° C. then dried under vacuum. The solid catalyst compo-
nents were tested in polymerization of propylene. The
results are listed in Table 1.

TABLE 1
Catalyst compostion Polymerization
Internal Donor Ti Activity X1 MIL
EX. Structure/Name % wt % wt  ED kg/g % wt g/10'
1 O O 19.8 5.3 D 52 96.6 1.3
! )L N )'k N
O N O
‘ /]\)\
AN
4-((ethoxycarbonyl)(methyl)amino)pentan-2-yl 3-
chlorobenzoate, syn/ant1 9:1
2 O 4.5 D 104 98.5 0.7
= 0 \N)J\O/\
‘ /K)\
SN
4-((ethoxycarbonyl)(methyl)amino)pentan-2-yl 4-
propylbenzoate, syn/ant1 &:2
3 nd. 4.8 D 44 96.5 5.6

Noas

4-(tert-butyl)-2-((ethoxycarbonyl)amino)-6-
methylphenyl benzoate



US 10,221,256 B2

13

TABLE 1-continued

Catalyst compostion

Internal Donor

Ex. Structure/Name

4 %E
O O
‘ )JJ:)\)N\ )‘I\O /\
4-(benzyl(ethoxycarbonyl)amino)pentan-2-yl benzoate
5 O L O
/\‘)J\O N )J\o/\

4-((ethoxycarbonyl)(ethyl)amino )pentan-2-yl 4-
propylbenzoate

N
/J[/U\O \N)ko/\
N A

4-((ethoxycarbonyl)(propyl)amino)pentan-2-yl 4-
methylbenzoate, syn/ant1 9:1

P S N
LDV

4-(butyl)ethoxycarbonyl)amino )pentan-2-yl benzoate,
syn/anti 8:2

)

{

O

O
O \N)J\O/\
PN

4-(butyl)ethoxycarbonyl Jamino)pentan-2-yl 4-
methylbenzoate, syn/ant1 8:2

% Wt

19.1

16.3

18.9

15.5

21.2

T1

% wt

4.3

4.4

n.d.

4.5

4.7

Polymerization

Activity X1 MIL

ED kg/g % wt o/10'
D 44 97.3 1.4
D 97 98.8 0.4
D 81 98.8 0.6
D 73 98.7 0.5
C 70 98.0 0.6
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TABLE 1-continued

Catalyst compostion

Internal Donor

Structure/Name

0
Z ‘)J\o \NJ\O/\
NS A

4-(butyl(ethoxycarbonyl)amino )pentan-2-yl 4-
chlorobenzoate, syn/ant1 8:2

F/\‘ )\)\

4-(butyl(ethoxycarbonyl Jamino)pentan-2-yl 4-
fluorobenzoate, syn/anti 85:15

LA

PN

4-((ethoxycarbonyl)(4-fluorophenyl)amino)pentan-2-yl
4-propylbenzoate, syn/anti 8:2

ISRUN
PN

4-(butyl(ethoxycarbonyl)amino)pentan-2-yl 3-
methylbutanoate, syn/anti 75:25

O

AT
J 1L

4-(N-benzylbenzamido )pentan-2-yl benzoate

% Wt

n.d.

19.9

23.5

14.4

13.%8

Ti

% wt

4.7

5.4

4.7

4.9

4.4

Polymerization
Activity XI

ED kg/g % wt
C 44 97.3
D 62 97.9
D 56 98.4
D 48 97.8
D 34 96.2

16

MIL

/10’

0.5

0.5

0.3

1.1

2.2
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TABLE 1-continued

Catalyst compostion

Internal Donor

18

Ex. Structure/Name

13 O O

/\‘)Lo \N)J\O/\
PG B NN

4-((ethoxycarbonyl)(methyl)amino)pentan-2-yl 4-
propylbenzoate, syn/anti 8:2

ED: External Donor.

D: dicyclopentyldimethoxysilane

C: methyleyclohexyldimethoxysilane
nd: not determined

What 1s claimed 1s:
1. A solid catalyst component for the polymerization of
olefins comprising:

(1) Mg,
(11) T1 and
(111) an electron donor of formula (I)

(D)
OR?

Rl
O O a N O
s

where independently, 7 1s selected from C, S1, Ge, O, N, S
or P with the proviso that the atoms O, S, and N are not
directly linked to either the ester oxygen or the carbamic
nitrogen of the formula (I), the R* groups, equal to or
different from each other, are hydrogen or a C,-C,, hydro-
carbon radicals, optionally containing a heteroatom selected
from halogen, P, S, N, O and Si, and wherein the R* groups
can be fused together to form one or more cycles, m 1s a
number satisfying the valences of Z and n 1s an integer
ranging from 1 to 10, R' and R* are selected from C,-C, <
hydrocarbon groups, optionally containing a heteroatom
selected from halogen, P, S, N, and O; and R’ group is
selected from hydrogen C, -C, < hydrocarbon groups, option-
ally containing a heteroatom selected from halogen, P, S, N,
and O.

2. The solid catalyst component according to claim 1,
wherein the (ZR* ) group of formula (I) is selected from
the group consisting of aliphatic, alicyclic and aromatic
bivalent radicals, optionally substituted with C,-C, . hydro-
carbon groups and/or with heteroatoms selected from halo-
gen, P, S, N, O and S1, in which n ranges from 1 to 6 atoms.

3. The solid catalyst component according to claim 2,
wherein the (ZR” ), group is an aliphatic or alicyclic bridg-
ing group in which n ranges from 1-6 carbon atoms.

4. The solid catalyst component according to claim 1,
wherein R' groups are selected from aryl and alkylaryl
groups.

5. The solid catalyst component according to claim 4,
wherein R" groups are selected from phenyl groups.

6. The solid catalyst component according to claim 5,
wherein the phenyl groups are substituted with halogen
and/or C,-C. alkyl groups.
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Polymerization
Ti Activity XI MIL
% wt % wt  ED kg/g % wt g/10'
nd. 34 C 80 08.8 0.3
No ED 90 95.5 1.7
20

7. The solid catalyst component according to claim 1,
wherein R> groups are independently selected from hydro-
gen or C,-C,, alkyl groups.

8. The solid catalyst component according to claim 7,
wherein R” groups are independently selected from C,-C.
alkyl groups.

9. The solid catalyst component according to claim 1,
wherein the R* groups are selected from C,-C,, alkyl
groups.

10. The solid catalyst component according to claim 9,
wherein the R* groups are selected from C,-C alkyl groups.

11. The solid catalyst component according to claim 1,
wherein the electron donor has the formula (I1I1)

(I11)

in which 1 which R1 groups are phenyl groups optionally
substituted with halogen and/or C,-C. alkyl groups, R is
hydrogen or C,-C,, hydrocarbon group, and R*is a C,-C,,
alkyl group.

12. The solid catalyst component according to claim 11,
wherein R? is hydrogen or methyl and R* is a C,-C. alkyl
group.

13. A catalyst for the polymernization of olefins compris-
ng:

a product of a reaction between:

(1) a solid catalyst component comprising
(a) Mg,
(b) T1 and

(c) an electron donor of formula (I)

()
OR*

Rl
0O 0 ~~N 0
s
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where independently, Z 1s selected from C, S1, Ge, O, N, S
or P with the proviso that the atoms O, S, and N are not
directly linked to either the ester oxygen or the carbamic
nitrogen of the formula (I), the R* groups, equal to or
different from each other, are hydrogen or a C,-C,, hydro-
carbon radicals, optionally containing a heteroatom selected
from halogen, P, S, N, O and Si, and wherein the R* groups
can be fused together to form one or more cycles, m 1s a
number satistying the valences of Z and n 1s an integer
ranging from 1 to 10, R' and R* are selected from C,-C, .
hydrocarbon groups, optionally containing a heteroatom
selected from halogen, P, S, N, and O; and R® group is
selected from hydrogen, C,-C,. hydrocarbon groups,
optionally containing a heteroatom selected from halogen, P,
S, N, and O,

(1) an alkylaluminum compound and optionally,

(111) an external electron donor compound.

14. The catalyst according to claim 13 further comprising

an external electron donor compound.

15. A process for the polymerization or copoymerization

of olefins comprising;

(A) polymerizing olefins having the formula CH,—CHR,
wherein R 1s hydrogen or a hydrocarbyl radical with
1-12 carbon atoms 1n the presence of a catalyst system,
wherein the catalyst system comprises a product of a
reaction between:

1. the solid catalyst component comprising,
(a) Mg,
(b) T1 and
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(c) an electron donor of formula (I)

(1)
OR?

Rl
0 O ~~N O
s

where independently, 7 1s selected from C, S1, Ge, O, N, S
or P with the proviso that the atoms O, S, and N are not
directly linked to either the ester oxygen or the carbamic
nitrogen of the formula (I), the R* groups, equal to or
different from each other, are hydrogen or a C,-C,, hydro-
carbon radicals, optionally containing a heteroatom selected
from halogen, P, S, N, O and Si, and wherein the R groups
can be fused together to form one or more cycles, m 1s a
number satistying the valences of Z and n 1s an integer

ranging from 1 to 10, R' and R* are selected from C,-C, .
hydrocarbon groups, optionally containing a heteroatom
selected from halogen, P, S, N, and O; and R® group is
selected from hydrogen, C,-C,. hydrocarbon groups,
optionally containing a heteroatom selected from halogen, P,
S, N, and O,

11. an alkylaluminum compound and,

111. optionally an external donor compound.

¥ ¥ # ¥ ¥
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